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No proﬁling of diversity of myxomycetes has ever been conducted in one of the biodiversity hotspot
areas in the Philippine archipelago, and this necessitates a swift survey of myxomycetes in Puerto Galera,
Oriental Mindoro. An assessment of diversity of myxomycetes collected from seven collecting points of
three different forest types in the study area showed a total of 926 records of myxomycetes. Of which, 42
morphospecies belonging to 16 genera are reported in this study. Species richness of myxomycetes was
higher in collecting points that were found in inland lowland mountain forests, but the most taxo-
nomically diverse species was found in coastal forests. Myxomycete species, namely, Arcyria cinerea,
Diderma hemisphaericum, Physarum echinosporum, Lamproderma scintillans, and Stemonitis fusca, were
found in all the collecting points. Manmade disturbances and forest structure may affect the occurrence
of myxomycetes.
Copyright  2015, National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA).
Production and hosting by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Puerto Galera (Philippines), with diverse coral reef diving spots
and rich presence of endemic species in its nearby mountain areas,
was designated by the United Nations Educational, Scientiﬁc and
Cultural Organization (UNESCO) as a Man and Biosphere Reserve.
The general topography of Puerto Galera is characterized by rugged
terrains with occasionally dense jungle and an irregular coastline
with crystal clear water and white sand beaches. Due to the pres-
ence of various types of ecosystems in Puerto Galera, i.e. savannas,
grasslands, dipterocarp forests, and coastal ecosystem, the ﬂoral
and faunal species of this area have been well documented and. Dagamac), tedelacruz@mnl.
useum of Korea (NSMK) and
National Science Museum of Korea
license (http://creativecommons.reported by a large number studies. However, diversity studies on
terrestrial protists, which are known to be an abundant community
in any soil vegetation, found in this pristine hotspot have not yet
been fully documented. This particularly holds true for the under-
studied myxomycetes, more commonly known as plasmodial slime
molds.
Myxomycetes are an enthralling group of amoeboid eukaryotic
organisms, which were previously correlated with fungi for many
years but are nowgroupedwith the protists (Adl et al 2005; Baldauf
2008). In addition, the role of myxomycetes in the environment is
neither as decomposers nor as pathogens (Keller and Braun 1999),
but they are assumed to be microbial predators that are utilized in
the soil ecosystem by feeding on microorganisms, i.e. bacteria,
yeasts, and fungal spores, during their amoeboid stage (Ing 1994).
Recent phylogenetic studies suggest that myxomycetes form a
monophyletic taxon that belongs to the supergroup Amoebozoa
(Pawlowski and Burki 2009; Fiorre-Donno et al 2010). They are
characterized by a complex life cycle composed of two trophic
stages: a uninucleate amoeboid stage or biﬂagellate swarm cell, and
a multinucleate plasmodial stage or sexual diploid stage (Everhart(NSMK) and Korea National Arboretum (KNA). Production and hosting by Elsevier.
org/licenses/by-nc-nd/4.0/).
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quiescent stagesdspores, microcysts, and sclerotium. Under unfa-
vorable conditions, the plasmodium develops into intricately
structured fruiting bodies with haploid spores. Myxomycetes are
extensively distributed in terrestrial environments; furthermore,
they also have remarkable economic signiﬁcance, for example, the
use of myxomycetes as a food source for humans as well as for other
lower forms of animals (Keller and Everhart 2010), and as a notable
source of biofuels (Poulos and Thompson 1971), and utilization of
novel bioactive metabolites for biotechnological uses (Dembitsky
et al 2005). However, despite their promising applications, their
distribution on a global scale and diversity among the Asia-Paciﬁc
tropics, especially the Philippines, still remain a mystery. Earlier
studies on Philippine myxomycetes were carried out in the 1970s
(Reynolds and Alexopoulos 1971; Uyenco 1973; Dogma 1975). At
that time, a total of 107 species of myxomycetes were known from
the Philippines. A few published papers on Philippine myxomy-
cetes have been used as checklists of species, with very little
attention being focused on the distribution and diversity of these
cryptogamic organisms. However, investigations about diversity of
myxomycetes in the Philippines started to ﬂourish in the past years,
but these studies surveyed sites mostly in the Western and Central
parts of the Luzon main Island, which include different montane
forest habitats (dela Cruz et al 2014; Dagamac et al 2014), ecoparks
(dela Cruz et al 2010; Macabago et al 2010), and geographically
isolated islands (Kuhn et al 2013; Macabago et al 2012); more
recently selected areas in the Visayas island of the archipelagowere
also investigated (Alfaro et al 2015). These studies annotated a total
of 150 myxomycete records for the country (Dagamac et al 2015a).
However, this is still a signiﬁcantly low account in comparisonwith
the more studied Neotropical countries. Thus, in order to conduct
further research on myxomycetes and obtain additional informa-
tion on their diversity, an intensive research was conducted on the
myxomycetes found in accessible forest types in Puerto Galera.
This paper will further increase and broaden the amount of
available information on the distribution, species composition, and
diversity of myxomycetes in the less explored Asian Paleotropics.
The new ﬁndings of this study will contribute signiﬁcantly to future
scientiﬁc literature reviews of myxomycetes of the Asia-Paciﬁc re-
gion, especially for comparing their distribution on a worldwide
scale, i.e. Paleo- and Neotropical lowland vegetation.Materials and methods
Study sites
A ﬁeld survey and substrate collectionwere carried out in Puerto
Galera, Oriental Mindoro, Philippines. To cover most of the forest
vegetation areas on the study site, a total of seven accessible col-
lecting forest points were arbitrarily chosen, including regions on
higher elevated mountain forests in Mt Malasimbo, a completely
inhabited lower-elevated community forest in the foot of Mt Tali-
panan, and areas in the selected coastal forest ends of Puerto Galera
(Figure 1). Description of each collecting points is given in detail in
Table 1.Field collection of myxomycete specimens
Fruiting bodies of myxomycetes that were directly observed in
the ﬁeld were immediately placed in clean, compartmentalized,
plastic collecting boxes. These specimens were brought back to the
laboratory, and after several days of air drying, the specimens were
glued on herbarium trays and placed inside matchbox-sized her-
barium boxes for permanent storage.Collection of substrates and preparation of moist chambers
The random sampling technique was used to collect substrate
samples of twigs, woody vines, and ground and aerial leaf litter from
the seven collecting points in Puerto Galera. The collected substrates
were placed inside dry paper bags and labeled properly. The sub-
strates were air dried for at least a week prior to the preparation of
moist chambers and then set up following the procedure described
by Stephenson and Stempen (1994). In this study, a single moist
chamber was prepared for each substrate collected. The moist
chambers that were used consisted of disposable plastic Petri dishes,
which were 10 cm in diameter and 4 cm deep, lined with ﬁlter pa-
pers. Samples were moistened with distilled water. After a period of
24 hours, pH of each substrate was checked using a pH meter
(Sartorius PB-11) and excesswaterwas removed up to the point such
that water was adequate for the chamber to be moist. Following the
incubation condition of Dagamac et al (2014), moist chambers were
maintained at room temperature (22e25C) in diffuse daylight. The
moist chambers were checked three times every week for the ﬁrst 2
months to detect the presence of plasmodia and fruiting bodies, and
once a week for the next 2 months. If the moist chambers dried out
and no plasmodia and fruiting bodies were observed, water was
again added to preserve the moisture of the culture and the moist
chambers were further incubated until the 16th week.
Characterization and identiﬁcation of myxomycetes
The fruiting bodies of the plasmodial myxomycetes were air
dried and segregated in different herbarium boxes. A Motic Moti-
cam 1000 digital camera (Michigan, USA) was utilized to take
photographs of every specimen. Fruiting body characteristics and
spore morphology were described, and used as the basis for iden-
tiﬁcation. In order to identify the fruiting body characteristics, the
specimens were observed under a binocular stereo dissecting mi-
croscope (Amscope SE305R-P) and the following characters were
noted: type, size, shape, appearance, and color. Internal structures
such as capillitium and columella, and the presence and absence of
lime (CaCO3) were also noted. To study the spore morphology,
spores from the fruiting bodies were mounted on separate slides,
using lactophenol for dark spores and potassium hydroxide (KOH)
for light spores, and the slides were viewed under a light compound
microscope. The shape, texture, and color of spores were noted for
each specimen. After the description and characterization of the
fruiting bodies and spore morphology, the specimens were ready
for identiﬁcation. Identiﬁcation of the specimens was performed by
comparing their morphological characters with published data
(Stephenson and Stempen 1994; Keller and Braun 1999). Web-
based electronic databases, e.g. Eumycetozoan Project (http://
slimemold.uark.edu), were also utilized for the veriﬁcation of
some morphological features. Nomenclature followed the online
nomenclatural information database for eumycetozoans (http://
nomen.eumycetozoa.com) and authorities were cited according to
Kirk and Ansell (1992). For specimens that could not be identiﬁed
fully with certainty due to some malformation but had adequate
characteristics to be identiﬁed as a species, the abbreviation “cf”
was used in the taxon name. All specimens listed herein are
deposited in the myxomycete herbarium of the Fungal Biodiversity
and Systematics Group of the Research Center for the Natural and
Applied Sciences at the University of Santo Tomas in Manila,
Philippines.
Data evaluation
A moist chamber that displayed either plasmodial or fruiting
body growth was regarded positive for the existence of
Figure 1. Study area Puerto Galera, Occidental Mindoro, showing the seven collecting points.
Table 1. Habitat description, elevation, and geographic coordinates of the seven
collecting points in Puerto Galera, Oriental Mindoro, the Philippines.
Site
number
Site name Latitude Longitude Elevation
(masl)
Description
1 Aninuan N 13 290
01.300
E 120 540
19.600
177 With steep, slippery,
& stony paths with
forest
ﬂoor litter along the
stream
2 Golf N 13 280
36.500
E 120 540
46.400
406 With numerous
leeches
surrounding the
grass
areas, tall tree forbs &
small
shrubs
3 Ponderosa N 13
28038.400
E 120 540
42.2v
467 Surrounded by old &
high
dipterocarp trees, &
vegetation
4 Talipanan N 13 290
52.900
E 120 530
9.800
24 Dominated by
indigenous
tribes & big
dipterocarp
trees
5 San
Antonio
N 13 310
26.600
E 120 570
4.500
16 Dominated by dense,
thorny shrubs & old
growth
trees
6 Balatero N 13 300
39.300
E 120 550
37.900
22 Dominated by shrubs
& trees with various
manmade wastes
7 Minolo N 13 300
30.400
E 120 540
55.300
10 A steep terrain
completely
surrounded by plenty
coconut trees
E ¼ East; N ¼ North.
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positive collections was counted. Then, the total number of positive
collections was divided by the total number of moist chambers
prepared, which was expressed as moist chamber productivity
(Macabago et al 2012). Subsequently, to estimate the extent to
which the survey was exhaustive in terms of species that were
recorded in the study area, a species accumulation curve was
constructed based on the records obtained from the collection in
the ﬁeld and moist chambers, according to the rarefaction formula
using the default settings of the program EstimateS (version 9.1;
100 randomizations; http://purl.oclc.org/estimates). The Chao 2
estimator was then chosen as the best estimator, in accordance
with the ﬁndings of Unterseher et al (2008). The percentage of
completeness for the study area and each collecting locality was
then determined following the formula of Ndiritu et al (2009), by
dividing the actual number of species recorded by the mean
number of species expected, as estimated by the Chao 2 estimator.
The species composition of the collection sites was then deter-
mined simply by recording the different species collected from the
study sites. The occurrence of various myxomycete species in each
moist chamber was then determined. Remember that the moist
chamber that displayed a fruiting body of a particular species was
considered a positive collection. The recurrent presence of a spe-
ciﬁc species of myxomycetes in a positive moist chamber was
termed as its occurrence. A collection was now regarded as an in-
dividual unit. The value obtained by dividing the total number of
collections for each speciﬁc species of myxomycetes by the total
number of myxomycetes collected was deﬁned as the relative
abundance for each species (Stephenson et al 1993). The relative
abundance of each species of myxomycetes was interpreted as the
abundance index. The computed relative abundance for each spe-
cies was then translated to an abundance index that was described
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total number of collections, occasional for species> 0.5% but< 1.5%
of the total number of collections, common for species> 1.5% but<
3% of the total number of collections, and abundant for species> 3%
of the total number of collections. All abundance data for fruit
bodies obtained from collecting localities were compared using
KruskaleWallis test employed in Paleontological Statistics (PAST)
software (Hammer et al 2001). Then, the taxonomic diversity was
computed by calculating the ratio of the number of species to the
number of genera. The value of this ratio was inversely proportional
to the taxonomic diversity. Therefore, the lower the ratio, the more
diverse the particular biota. A biota in which the species were
divided among numerous genera is “intuitively” more diverse in a
taxonomic basis than a biota wherein the species belong to only a
few genera (Stephenson et al 1993). In this study, species diversity
of myxomycetes was then calculated using the software SPADE
(Species Prediction And Diversity Estimation; http://chao.stat.nthu.
edu.tw) by generating the maximum likelihood estimator and the
classic formula for the more intuitive indices, Simpson and Fisher
indices. Additionally, the taxonomic diversity between collecting
sites was also computed. The number of species and genera for each
moist chamber was counted primarily. The same programwas also
used for a b analysis using the Morisita index for dissimilarity
values among the myxomycete assemblages from the seven col-
lecting localities. The values of this index range from 0 to 1, and a
lower value indicates a higher degree of similarity between the
communities being evaluated.Results
Using the combined opportunistic sampling in the ﬁeld and
moist chamber culture preparation, a total of 926 records of
myxomycetes were obtained for this survey. Of these, 71 records
were from the ﬁeld survey and 855 from the moist chamber
component. Moreover, of these 926 records, a total of 42 mor-
phospecies belonging to 16 genera of myxomycetes are accounted
and reported in this study. In terms of species composition, the
occurrence of the 42 morphospecies recorded in the area showed
that nine species were abundant, ﬁve were common, 14
were occasional, and 14 were reported to be occurring as rare
(Table 2).
The individual-based species accumulation curve constructed
using the software EstimateS showed that the mean Chao 2 esti-
mator reached a constant value of 47.2 (Figure 2). Using the formula
of Ndiritu et al (2009) to calculate the exhaustiveness of the sam-
pling effort for the whole study, our result gave us a computed
sampling effort of 89%, as evident from the nearly asymptotic
curves for the whole study area. Regarding our sampling efforts in
the seven collecting localities, the sampling effort was least in San
Antonio (35.2%) followed by in Aninuan (51.5%), suggesting the
potential of recovering more myxomycete species from these col-
lecting sites (Table 2).
An assessment of the a diversity of myxomycetes in the seven
collecting localities showed that, on the one hand, the inland
montane forests from Golf (26 species) and Ponderosa (22 species)
were most species rich. On the other hand, when considering the
evenness of myxomycetes species, the only community forest
Talipanan had the highest values of Simpson and Fisher indices,
followed by Golf and Minolo (Figure 3). However, there were no
statistically signiﬁcant differences in the species diversity among
the seven collecting localities (p¼ 0.443, a¼ 0.05). Furthermore,
our result showed that, among the seven collecting localities, the
highest taxonomic diversity index (TDI) is observed in the least
species-rich area of San Antonio (TDI ¼ 1.30).A comparison of the similarities of myxomycetes species among
the seven localities showed that the species Arcyria cinerea,
Diderma hemisphaericum, Physarum echinosporum, Lamproderma
scintillans, and Stemonitis fusca were observed in all collecting lo-
calities. Based on the computed Morisita dissimilarity index,
highest dissimilarities were observed between the sites San Anto-
nio/Ponderosa and Talipanan/Ponderosa (0.350 and 0.271, respec-
tively). By contrast, the lowest dissimilarity (0.001) of myxomycete
assemblages was observed between the coastal Balatero and Tali-
panan (Table 3).
Discussion
The pristine habitats of Puerto Galera in Oriental Mindoro merit
its designation as a UNESCO Man and Biosphere Reserve. Many
ﬂora and fauna from its terrestrial and marine habitats were
documented. This study is the ﬁrst to assess myxomycete diversity
in Puerto Galera. The topography and landscape of forest patches
from lowland mountain areas and coastal vegetation in the study
area make it an ideal site to further investigate the species
composition of myxomycetes on the basis of forest structures and/
or forest disturbance, since a booming ecotourism industry exists in
Puerto Galera.
In this survey, seven major collecting points were systematically
chosen to represent a particular forest type: (1) the lowland
montane areas (Aninuan, Golf, and Ponderosa) described as
composed of the semideciduous rainforest dominated by a vast
number of trees that lose their leaves during the dry season and the
evergreen or semievergreen rainforest found in areas with a sem-
ihigh altitude (w400masl); (2) a slightly disturbed forest portion at
the foot of community settlements (Talipanan) characterized by
altered forms of vegetation because of the increased activities of
local people living in this area; and (3) coastal forest habitats (San
Antonio, Balatero, and Minolo) characterized by plants and trees
found in the offshore of an island (Figure 1). In a coastal forest,
vegetation is inﬂuenced and altered by the wind behavior along the
shore. Gaps are observed in between scattered trees and plants. It
has increased light, soil, water, and airﬂow exchange, but decreased
litter and canopy cover compared to a mountain forest.
Species composition of myxomycetes in Puerto Galera
With a relatively high sampling effort (89%) for the whole study
(Figure 2), several species of myxomycetes, namely, Cribraria vio-
lacea, A. cinerea, Perichaena depressa, D. hemisphaericum, Didymium
nigripes, Didymium squamulosum, Physarum album, Physarum
bivalve, Physarum compressum, P. echinosporum, Physarum leuco-
phaeum, Collaria arcyrionema, Diachea leucopodia, L. scintillans,
Stemonitis axifera, S. fusca, and Stemonitis herbatica, were common
to all forest types, regardless of the collecting points. In this study, a
total of 42 morphospecies of myxomycetes belonging to 16 genera
were collected from the mountain, community, and coastal forests
of Puerto Galera. This outnumbers the species reported in recent
studies conducted in other areas of the Philippines where myxo-
mycete survey was conducted, i.e. from forest areas in Negros
(Alfaro et al 2015), karst forest of Quezon National Park (Dagamac
et al 2015b), and the northern slope of Mt Makulot (Cheng et al
2013).
Myxomycetes diversity in different forest types
The seemingly different forest conditions may play a role in
assessing the dynamics of myxomycete diversity. Most species of
myxomycetes from the mountains usually fruited from decaying
parts of trees. They are collected from under or even inside the logs,
Table 2. Occurrence of myxomycetes in the entire study area, their AI (A ¼ abundant, C ¼ common, O ¼ occasional, R ¼ rare), and abundance based on the number of records
from the seven collecting points, including the sampling effort and taxonomic diversity index.
Taxon AI Frequency Field collection Moist chamber
Aninuan Golf Ponderosa Talipanan San Antonio Balatero Minolo
Order Echinosteliales
Echinostelium minutum de Bary O 5 e 0 2 2 0 1 0 0
Order Liceales
Cribraria violacea Rex O 10 e 0 4 3 2 1 0 0
Lycogala epidendrum (J. C. Buxb. ex L.) Fr. R 1 1 0 0 0 0 0 0 0
Lycogala exiguum Morgan R 2 2 0 0 0 0 0 0 0
Order Trichiales
Arcyria cinerea (Bull.) Pers. A 275 13 45 66 34 33 14 48 22
Arcyria denudata (L.) Wettst. O 13 7 1 4 1 0 0 0 0
Arcyriaincarnata (Pers ex J. F Gmel) Pers. O 9 7 0 0 0 2 0 0 0
Arcyria pomiformis (Leers) Rostaf. R 2 1 1 0 0 0 0 0 0
Hemitrichia calyculata (Speg.) M.L. Farr R 1 1 0 0 0 0 0 0 0
Hemitrichia serpula (Scop.) Rostaf. R 4 2 0 0 0 0 0 2 0
Perichaena chrysosperma (Currey) Lister O 5 e 0 1 0 1 0 3 0
Perichaena depressa Libert C 19 1 0 5 1 0 5 5 2
Perichaena vermicularis (Schwein.) Rostaf. R 2 e 0 2 0 0 0 0 0
Order Physarales
Diderma effusum (Schwein.) Morgan R 1 1 0 0 0 0 0 0 0
Diderma hemisphaericum (Bull) Hornem A 39 e 7 10 5 4 2 5 6
Didymium iridis (Ditmar) Fr. C 17 2 2 4 3 0 0 1 5
Didymium nigripes (Link) Fr. O 13 3 1 2 2 1 0 2 2
Didymium ochroideum G. Lister O 5 e 0 0 1 3 1 0 0
Didymium squamolosum (Alb. & Schwein.) Fr. A 69 3 14 12 23 3 0 10 4
Physarum album (Bull) Chevall A 68 e 9 7 36 2 0 7 7
Physarum bivalve Pers. C 19 e 8 1 3 2 0 4 1
Physarum bogoriense Racib. O 10 e 1 2 1 0 1 3 2
Physarum cinereum (Batsch) Pers. O 11 e 1 3 0 0 1 2 4
Physarum compressum Alb. & Schwein. A 75 e 13 20 9 6 0 13 14
Physarum echinosporum Lister A 43 e 11 4 9 2 4 9 4
Physarum leucophaeum Fr. A 29 e 10 5 4 1 0 4 5
Physarum melleum (Berk. & Broome) Massee O 7 5 0 0 0 0 0 0 2
Physarum pusillum (Berk. & M.A. Curtis) G. Lister R 1 1 0 0 0 0 0 0 0
Physarum pulcherrimum Berk & Ravenel R 4 4 0 0 0 0 0 0 0
Physarum roseum Berk. & Broome R 1 1 0 0 0 0 0 0 0
Physarum superbum Hagelst. R 1 1 0 0 0 0 0 0 0
Physarum viride (Bull.) Pers. O 8 3 0 1 0 2 0 0 2
Order Protosteliomycetes
Ceratiomyxa fruticulosa (Müll.) Mac R 4 4 0 0 0 0 0 0 0
Order Stemonitales
Collaria arcyrionema (Rostaf.) Nann-Bremek ex Lado C 16 e 4 5 4 1 1 0 1
Comatrichanigra (Pers. ex J.F. Gmel.) Schroet. C 16 e 3 3 3 3 0 2 2
Craterium aureum (Schum.) Rostaf. R 1 1 0 0 0 0 0 0 0
Craterium leucocephalum (Pers.) Ditmar R 3 3 0 0 0 0 0 0 0
Diachea leucopodia (Bull.) Rostaf. O 12 1 0 1 4 2 0 1 3
Lamprodermascintillans (Berk. & Broome) Morgan A 30 e 6 4 4 5 6 1 4
Stemonitis axifera (Bull). T. Macbr. O 11 1 0 6 1 1 1 1 0
Stemonitis fusca Roth A 54 e 10 19 11 3 4 4 3
Stemonitis herbatica Peck. O 10 2 1 4 0 2 0 1 0
Total number of records 926 71 148 197 164 81 42 128 95
Number of species 42 19 26 22 21 13 21 20
Number of genera 16 8 12 12 11 10 10 10
Chao 2-estimated mean number of species 47.2 36.9 27.1 25.3 22.1 36.9 23.0 20.1
% sampling effort 89.0 51.5 95.9 87.0 95.0 35.2 91.3 99.5
Taxonomic diversity index 2.63 2.00 2.17 1.83 1.91 1.30 2.10 2.00
AI¼ abundance index (A ¼ abundant, C ¼ common, O ¼ occasional, R = rare).
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(Schnittler et al 2013). Myxomycetes found in various forests differ
from one mountain to another, as well as up and down the me-
ridians of the earth. However, the myxomycetes species found in
one mountain is typically more comparable with those found in a
mountain closer to it than in one that is situated farther, because
geographical position affects environmental conditions
(Novozhilov and Schnittler 1997). In the Philippines, several studies
on mountain myxomycetes were conducted. For instance, 33 spe-
cies of myxomycetes were recorded from Mt Arayat in Pampanga,
ﬁve of those being new records for the country (Dagamac et al
2011), and 21 species were recorded from Mt Makulot in Batan-
gas (Cheng et al 2013).Myxomycetes also thrive in coastal areas, and live most favorably
in habitats such as old, rotting piles of coconut husks and nuts (Ing
and Hnatiuk 1981). Coconut husks retain plenty of water and dry
out only gradually, providing a condition that is conducive for the
growth of myxomycetes over an extended period of time. This is
principally evident during the start of the dry season when the
majority of other habitats, where myxomycetes grow, have already
dried out (Ing and Hnatiuk 1981). Succulent plants in areas near the
coast were also productive substrates for myxomycetes in the ﬁeld
(Lado et al 2007). Adamonyte and Mitchell (2000) recorded Licea
clarkii as a species of myxomycetes commonly found in coastal areas.
Furthermore, Bosselaers (2004) cited several other species that grow
in this type of habitats, e.g. A. cinerea, Arcyria incarnata, Arcyria
Figure 2. Species accumulation curves generated for each of the seven collecting localities including pooled data. The thick solid line represents individual-based species accumulation curve generated by EstimateS. Thin solid line:
Chao 2 estimator and its 5% and 95% conﬁdence interval (thin dotted lines).
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Figure 3. The a diversity in the seven collecting localities. Gray bars denote FIS; horizontal black lines show the SIM with its upper and lower 95% conﬁdence interval (thin vertical
lines) as computed by SPADE. FIS¼ Fisher’s index of diversity; SIM¼ Simpson’s index of diversity; SPADE¼ Species Prediction and Diversity Estimation.
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latum, Enteridium lycoperdon, Enteridium splendens, Fuligo septica,
Lycogala epidendrum, Stemonaria fuscoides, Stemonitis ﬂavogenita,
S. fusca, Stemonitis splendens, and Stemonitopsis subcaespitosa.
In fact, by merely considering the richness of species in each
collecting locality in our study, the forest patches found on lowland
montane (Golf and Ponderosa) and community (Talipanan) forests
had a relatively higher number of myxomycete species in com-
parison to the collecting points in coastal forests (Table 2). How-
ever, the evenness of species found among the three forest types is
not statistically different among each other. If taxonomic diversity
is to be considered, the lesser species but greater genera ratio in the
coastal forest of San Antonio is intuitively the most taxonomically
diverse among the seven collecting points. These ﬁndings now
support the hypothesis that forest structure in the tropics affects
myxomycete diversity (Rojas and Stephenson 2012).Anthropogenic disturbance may inﬂuence myxomycete
communities
A comparison of the communities of myxomycetes found in
collecting localities (Table 3) showed that the highest value of
dissimilarity were obtained from pairwise combination of
disturbed collecting locality namely, Ponderosa-Santonio and
Ponderosa-Talipanan. As what was observed, Ponderosa has forest
patches that are signiﬁcantly disturbed because of different
anthropogenic activities, i.e. trekking and animal domestication.
The two other localities (coastal forest in san Antonio and com-
munity forest of Talipanan) are also exposed to high disturbanceTable 3. Morisita index for dissimilarity of myxomycete communities between
collecting sites (upper right) and numbers of species shared by two collecting sites
(lower left).
Aninuan Golf Ponderosa Talipanan San
Antonio
Balatero Minolo
Aninuan d 0.014 0.127 0.041 0.115 0.004 0.031
Golf 18 d 0.206 0.012 0.081 0.009 0.055
Ponderosa 16 21 d 0.271 0.350 0.193 0.159
Talipanan 14 19 17 d 0.057 0.001 0.116
San
Antonio
8 12 12 8 d 0.094 0.196
Balatero 16 20 17 16 9 d 0.067
Minolo 16 18 17 15 9 17 ddue to human activities, the former being exposed to water sport
activities for the tourists and the latter being a location where the
indigenous tribes settle.
The higher dissimilarity can be attributed to the facts that (1) a
lower number of myxomycete species were collected in San Anto-
nio and (2) Ponderosa harbors more unique species with greater
abundance than Talipanan. Although it is still highly speculative
from our ﬁndings, it seems that human interference may be a
reason why there was a lesser yield of myxomycetes in coastal
forests in San Antonio and why Ponderosa had a higher number of
unique species compared to the other collecting points. Distur-
bances most often affect biological diversity. The recent study of
Rojas and Stephenson (2013) on myxomycete assemblages in the
Neotropics, particularly in southwestern Peruvian Amazon, sug-
gested that forest disturbances and habitat loss lead to differences
in occurrences of the fruiting bodies of myxomycetes. A similar
observation was also noted for the myxomycete communities
found in disturbed areas of the Bicol Peninsula in the Philippines
(Dagamac et al 2015a). Species richness in myxomycetes may
follow the intermediate disturbance hypothesis (Connell 1978),
wherein the diversity of species is greatest in ecosystems with in-
termediate degree of disturbances, while in ecosystemswith a high
or low degree of disturbances, it becomes less. In such cases, it is
interesting to further investigate the anthropogenic disturbance
gradient in different forest types in Puerto Galera, which being a
tourist hotspot of the Philippines is most often exposed to many
urban development projects, to further understand forest dynamics
using myxomycetes assemblages as the model organisms.
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